V ARIOUS crop species exhibit widely differing degrees of salt tolerance at early growth stages. Ayers and Hayward (2) reported that 'California Mariout' barley germinated fairly well at high osmotic pressures in soils salinized with sodium chloride. Additionally, they found that sugar beet germinated poorly, and kidney bean not at all, at moderate osmotic pressures. Varieties within a species also may exhibit wide variation in ability to tolerate saline conditions at early stages of growth. Among 30 world-wide varieties of barley, Ayers (1) found that the tolerance limits for a 50% reduction in germination ranged from 12 atmospheres for 'Arivat' to 20 atmospheres for California Mariout.
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Uhvits (7) found that alfalfa seeds absorbed water more slowly but accumulated more chloride from a sodium chloride solution as the osmotic pressure of the solution increased. She showed that, in the greenhouse, the result of the physico-chemical effect of salt was a reduced rate of emergence of seedlings, depending on the concentration.
A respiration response to salinity has been reported by at least two groups of workers. Sarin and Rao (6) studied the influence of sodium sulfate on the respiration of gram and wheat during germination. They reported that sodium sulfate depressed respiratory activity in gram more than in wheat. Henckel and Strogonov (5) considered the effects of specific ions on the metabolism of several crop species and observed that the chloride ion decreased the rate of respiration.
To elucidate further the physiology of salt tolerance during the critical initial growth phase, we investigated the respiratory response to several salts as related to the germination of three forage species with widely differing abilities to tolerate salinity. 
MATERIALS AND METHODS
Germination. Seeds of California Mariout barley (Hordeum vulgare L.), 'Salina' strawberry clover (Trifiilium jragijerum L.) and Ladino clover (Trifolium repens L. var.) were germinated in solutions of sodium chloride (NaCl), calcium chloride (CaCla), sodium sulfate (Na 2 SO,i), and 1:1 iso-o:,motic mixtures of NaCl with CaC 2 l, and NaCl with Na 2 SO<i. Germination tests were conducted at osmotic pressures of 1, 2, 3, 4, 6, 8, 12 , and 16 atmospheres for barley and 1, 2, 3, 4, 5, 6, and 8 atmospheres for strawberry clover and Ladino clover. Osmotic pressures of the solutions were determined by the freezing-point depression method. Duplicate lots of 100 seeds were placed in plastic containers on 6 layers of paper toweling thoroughly soaked with the appropriate solution. The plastic containers then were covered with a moisture-proof lid and placed in the germinator at 20 C C. Germination counts were made 7 days after test initiation using the customary criteria of germinaiton.
Seedling respiration. Respiration rates of barley seedlings were determined with a Warburg apparatus on the 1st, 2nd, 3rd, and 4th days after initiation of conditions favorable to germination and on the 2nd, 3rd, 4th, 6th, and 8th days for strawberry and Ladino clovers. Because of the large size of barley seedlings, and the limited capacity of the apparatus, we were unable to measure their respiration rate beyond the 4th day. Seeds were germinated in the same manner as in the germination study. Osmotic pressures of 0, 4, 8, and 16 atmospheres in NaCl, Na.SOi, and CaCla solutions were used with barley, and 0, ' .' ., 2, and 4 atmospheres of the same salts for strawberry and Lad; no clovers.
A circular filter paper, 3 cm. in diameter with a total volume of 0.2 ml., was placed at the bottom of each Warburg flask. For barley 2 ml., and for the clovers 1 ml., of salt solution was added to each flask. Seven seedlings of barley or 25 seedlings of a clover were used per flask. Two-tenths milliliter of 20% potassium hydroxide or 0.2 ml. of distilled water was placed in the center well, together with a small piece of filter paper. Oxygen uptake was determined for 1 hour at 25 C. for barley and at 30 C. for the clovers. All determinations were made in duplicate.
